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Resumen
'XUDQWHORVSURFHVRVGHWUDWDPLHQWRVXSHU¿FLDO
R GH VLQWHUL]DFLyQ HQ HO FiWRGR GH XQD
GHVFDUJDOXPLQLVFHQWHDQRUPDOHVLQHYLWDEOHOD
SUHVHQFLDGHOsputteringGHELGRDOERPEDUGHR
GHODVXSHU¿FLHGHODSLH]DSRULRQHV\HVSHFLHV
QHXWUDV UiSLGDV(QHVWH WUDEDMR VH UHSRUWD HO
sputtering VXIULGR SRU PXHVWUDV GH DFHUR
 \ GH FREUH FRORFDGDV HQ HO FiWRGR GH
XQDGHVFDUJDOXPLQLVFHQWHFRQÀXMRGHDUJyQ
DXQDWHPSHUDWXUDGH&HQHOFiWRGR(O
SURFHVR GH sputtering IXH OOHYDGR D FDER HQ
FRUULHQWH FRQWLQXD \ WDPELpQ FRQ FRUULHQWH
FRQWLQXD SXOVDQWH HQFRQWUiQGRVH XQDPHQRU
tasa de sputteringFRQHVWH~OWLPRWLSRGHVHxDO
UHÀHMDGDHQODPHQRUSpUGLGDGHPDVDGHODV
PXHVWUDV XWLOL]DGDV 7DPELpQ VH GHWHUPLQy
TXH FXDQGR VH XWLOL]D FRUULHQWH FRQWLQXD
SXOVDQWH VH UHTXLHUH XQD PHQRU SRWHQFLD HQ
OD GHVFDUJD OXPLQLVFHQWH SDUD PDQWHQHU XQD
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Abstract
7KHVSXWWHULQJLVLQHYLWDEOHGXULQJWKHVXUIDFH
WUHDWPHQW SURFHVVHV DQG VLQWHULQJ LQ WKH
FDWKRGHRI DQ DEQRUPDO JORZGLVFKDUJH GXH
WRWKHSLHFHVXUIDFHERPEDUGPHQWE\LRQVDQG
IDVWQHXWUDOVSHFLHV,QWKLVZRUNZHVWXG\WKH
VSXWWHULQJLQVDPSOHVRIVWHHODQGFRSSHU
SODFHG LQ WKH FDWKRGH RI D JORZ GLVFKDUJH
ZLWK DUJRQ ÀRZ DW & WHPSHUDWXUH DW
WKH FDWKRGH 7KH VSXWWHULQJ SURFHVV ZDV
FDUULHG RXW LQ FRQWLQXRXV FXUUHQW DQG SXOVHG
FRQWLQXRXVFXUUHQW¿QGLQJDORZHUVSXWWHULQJ
UDWH LQ WKH ODWWHU W\SH RI VLJQDO UHÀHFWHG LQ
D OHVVHUPDVV ORVV IURP WKH VDPSOHV XVHG ,W
ZDV DOVR IRXQG WKDW OHVV SRZHU LV UHTXLUHG
LQ WKH JORZ GLVFKDUJH WR PDLQWDLQ WKH VDPH
WHPSHUDWXUH DW WKH GLVFKDUJH FDWKRGH ZKHQ
XVLQJSXOVHGFXUUHQW%\WKHVDPSOHVVXUIDFH
RSWLFDOPLFURVFRS\DQDO\VLV LVDOVRREVHUYHG
OHVV KRPRJHQHLW\ LQ WKH VDPSOHV VXUIDFH
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PLVPDWHPSHUDWXUDHQHOFiWRGRGHODGHVFDUJD
0HGLDQWHDQiOLVLVGHPLFURVFRSLDySWLFDGHOD
VXSHU¿FLHGHODVPXHVWUDVWDPELpQVHREVHUYD
PHQRU KRPRJHQHLGDG VXSHU¿FLDO HQ ODV
PXHVWUDVVRPHWLGDVDODGHVFDUJDOXPLQLVFHQWH
DQRUPDOHQFRUULHQWHFRQWLQXDSXOVDQWH
Palabras clave: 6SXWWHULQJ 'HVFDUJD
OXPLQLVFHQWHDQRUPDO&RUULHQWHFRQWLQXD
VXEMHFWHG WR DEQRUPDO JORZGLVFKDUJH LQ WKH
SXOVHGFXUUHQW
Keywords:6SXWWHULQJ$EQRUPDO*ORZ
'LVFKDUJH&RQWLQXXP&XUUHQW
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I. INTRODUCCIÓN
El sputtering HV XQ SURFHVR GH DWRPL]DFLyQ
SUHVHQWH HQ HO FiWRGR GH OD GHVFDUJD
OXPLQLVFHQWH GHELGR DO ERPEDUGHR GH LRQHV
\ HVSHFLHV QHXWUDV UiSLGDV > @ TXH SXHGH
DIHFWDU OD PLFURHVWUXFWXUD VXSHU¿FLDO GH ORV
materiales sometidos a tratamiento en las 
GHVFDUJDVOXPLQLVFHQWHV>@'XUDQWHHOSURFHVR
GH VLQWHUL]DFLyQ HQ HO FiWRGR GH XQD GHVFDUJD
OXPLQLVFHQWH HQ DWPyVIHUDV LQHUWHV >@ GH
KHFKRODPRUIRORJtDGHODVXSHU¿FLHGHODSLH]D
WUDWDGDFDPELDGHSHQGLHQGRGHODVFRQGLFLRQHV
XWLOL]DGDV SDUD UHDOL]DU HO WUDWDPLHQWR8QD GH
ODV FRQGLFLRQHV TXH SXHGH YDULDUVH GXUDQWH
HO SURFHVR GH VLQWHUL]DFLyQ HQ HO FiWRGR GH
OD GHVFDUJD OXPLQLVFHQWH HV HO WLSR GH VHxDO
XWLOL]DGDSDUDHQFHQGHU\PDQWHQHUODGHVFDUJD
(VWH WUDEDMR SHUPLWH HYDOXDU DOJXQRV GH ORV
DVSHFWRV H[SHULPHQWDOHV UHODFLRQDGRV FRQ HO
sputtering SUHVHQWH GXUDQWH HO WUDWDPLHQWR GH
PDWHULDOHV D WHPSHUDWXUDV UHODWLYDPHQWH DOWDV
FRUUHODFLRQiQGRORVFRQHOWLSRGHVHxDOXWLOL]DGR
SDUDJHQHUDUODGHVFDUJDOXPLQLVFHQWHDQRUPDO
II. PROCEDIMIENTO EXPERIMENTAL
(Q OD )LJ  VH PXHVWUD OD FRQ¿JXUDFLyQ
HOHFWUyGLFD XWLOL]DGD SDUD JHQHUDU OD GHVFDUJD
OXPLQLVFHQWHFRQVWDGHXQiQRGRFLOtQGULFRGH
 FP GH GLiPHWUR \  FP GH ORQJLWXG GHQWUR
GHOiQRGRVHLQVHUWDHOFiWRGRTXHFRQVWDGHXQ
WXERGH PP GHGLiPHWUR \FPGHORQJLWXG
FRQXQDGHOJDGDOiPLQDGHFP GHDQFKR\
FPGHORQJLWXGVROGDGDHQXQRGHORVH[WUHPRV
\TXHKDUi ODVYHFHVGH VRSRUWHGH ODPXHVWUD
'HQWURGHOFiWRGRVHFRORFyXQDWHUPRFXSODWLSR
. FRQ EOLQGDMH PHWiOLFR MXVWR HQ OD SRVLFLyQ
GH ODPXHVWUD \ HO FHQWUR GH OD GHVFDUJD FX\D
OHFWXUD VH UHJLVWUD FRQ XQ WHUPyPHWUR PLQLSD
077DQWRHOiQRGRFRPRHOFiWRGRIXHURQ
IDEULFDGRVHQDFHUR'LFKDFRQ¿JXUDFLyQ
electródica fue montada en el interior de una 
FiPDUDGHYDFtRFRQSRVLELOLGDGGHFRQWURODUOD
SUHVLyQ\HOÀXMRJDVHRVR
&RPR HTXLSR GH YDFtR VH XWLOL]y XQD ERPED
PHFiQLFDGHGRVHWDSDV\XQPHGLGRUGHYDFtR
WLSR FDSDFLWLYRPDUFD9DFXXEUDQG HQ HO UDQJR
GH  WRUU 3DUD FRQWURODU HO ÀXMR GHO JDV
HQ ODFiPDUD\ ODSUHVLyQGHHVWDVHXWLOL]DURQ
UHJXODGRUHV GH ÀXMR GH HVIHUD PDUFD 'Z\HU
HQ HO UDQJR GH  D  /30 \ XQD YiOYXOD GH
YDFtR GH FRQGXFWDQFLD YDULDEOH FRORFDGD HQWUH
ODERPED\ODFiPDUD/DVPXHVWUDVGHPP
GH GLiPHWUR \  PP DOWXUD GH DFHUR  \
GH FREUH HOHFWUROtWLFR IXHURQ FRORFDGDV HQ
HO FiWRGR GH OD GHVFDUJD SUHYLD SUHSDUDFLyQ
SRU GHVEDVWH FRQ XQD VHFXHQFLD GH OLMDV KDVWD
XQ DFDEDGR¿QDO FRQ OLMD1 'HVSXpVGH
OLMDGDVODVPXHVWUDVIXHURQODYDGDVFRQDOFRKRO
\ VHFDGDV HQ ÀXMR GH DLUH FDOLHQWH &RPR
VLVWHPDGHLJQLFLyQGHODGHVFDUJDVHXWLOL]yXQD
IXHQWH YDULDEOH GH FRUULHQWH DOWHUQD 9
UHFWL¿FDGDFRQSXHQWHUHFWL¿FDGRU\¿OWUDGDFRQ
XQEDQFRGHFDSDFLWRUHVHOHFWUROtWLFRVODIXHQWH
IXH GLVHxDGD SDUD RSHUDU HQ OD FRQ¿JXUDFLyQ
UHFWL¿FDGD \ ¿OWUDGD \ UHFWL¿FDGD VRODPHQWH
DLVODQGR HO EDQFR GH FRQGHQVDGRUHV GHO
FLUFXLWRFRQ¿JXUDFLRQHVTXHIXHURQXWLOL]DGDV
SDUD HVWXGLDU OD LQFLGHQFLD GH OD FRQ¿JXUDFLyQ
GH OD IXHQWH HQ HO SURFHVR GH sputtering (O
DFRSOHGHODIXHQWHGHSRGHUDORVHOHFWURGRVGH
ODGHVFDUJDVH UHDOL]yPHGLDQWHXQD UHVLVWHQFLD
YDULDEOHDMXVWDGDHQ:/D WHPSHUDWXUDGH
&IXHHVWDEOHFLGDFRQODIXHQWHGHSRGHUHQ
XQDDWPyVIHUDGHDUJyQFRQÀXMRGHFPV
673 D  WRUU GH SUHVLyQ /RV WLHPSRV XWLOL]DGRVGXUDQWHHOSURFHVRGHsputteringIXHURQGH\
PLQSDUDODVPXHVWUDVGHFREUH\GHDFHUR
UHVSHFWLYDPHQWH/DVPXHVWUDV IXHURQSHVDGDV
DQWHV\GHVSXpVGHOSURFHVRGHsputtering en una 
EDODQ]D GH FLQFR GtJLWRV VHQVLELOLGDG PJ
SDUDGHWHUPLQDUODYDULDFLyQGHPDVDUHVXOWDQWH
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/D VXSHU¿FLH GH ODV PXHVWUDV IXH REVHUYDGD
SRU PLFURVFRSLD ySWLFD DQWHV \ GHVSXpV GH
VRPHWLGDVDOD'/$SDUDHYDOXDUHOFDPELRGH
VXPRUIRORJtDGHELGRDOSURFHVRGHsputtering
III. RESULTADOS Y DISCUSIÓN
(QODWDEODVHPXHVWUDQORVYDORUHVGHOYROWDMH
\GHODFRUULHQWHGHOD'/$DSUHVLyQGHWRUU
HQDUJyQFRQÀXMRGHFPVQHFHVDULRVSDUD
PDQWHQHUODWHPSHUDWXUDHQ&HQHOFiWRGR
GRQGHIXHURQFRORFDGDVODVPXHVWUDVWDPELpQVH
PXHVWUDODYDULDFLyQGHPDVD'PGHODVPXHVWUDV
GHDFHUR\GHFREUHGHVSXpVGHOSURFHVRGH
SXOYHUL]DFLyQFDWyGLFD HQSRUFHQWDMHGHPDVD
(O SURFHVR IXH UHSHWLGR WUHV YHFHV SDUD FDGD
PDWHULDOFRPRVHSXHGHREVHUYDUHQORVGDWRVGH
ODWDEOD'HORVYDORUHVGHFRUULHQWH\GHYROWDMH
GHODWDEODSXHGHLQIHULUVHTXHVHUHTXLHUHPiV
SRWHQFLD HOpFWULFD HQ OD FRQ¿JXUDFLyQ ¿OWUDGD
SDUDHVWDEOHFHUODPLVPDWHPSHUDWXUDGHOFiWRGR
FRPSDUDGDFRQODFRQ¿JXUDFLyQVLQ¿OWUDUHVWH
KHFKR SXHGH GHEHUVH DO PD\RU SRWHQFLDO SLFR
9S 9 DOFDQ]DGR HQ OD FRQ¿JXUDFLyQ VLQ¿OWUDUFRQUHVSHFWRDOSRWHQFLDOFRQVWDQWHGH OD
FRQ¿JXUDFLyQ¿OWUDGDVXSHULRUHQDOUHGHGRUGH
9SDUDHODFHUR\9SDUDHOFREUH\XQSLFR
GH FRUULHQWH VXSHULRU HQ DOUHGHGRU GH P$
&RQSRWHQFLDOHVPD\RUHVLQFLGHQSDUWtFXODVFRQ
PD\RU HQHUJtD VREUH HO FiWRGR SDUD PDQWHQHU
VX WHPSHUDWXUD \ VLPXOWiQHDPHQWH HV SRVLEOH
H[WUDHUSDUWtFXODVFRQPD\RUHQHUJtDGHOFiWRGR
SDUDPDQWHQHUODGHVFDUJDOXPLQLVFHQWH3RURWUR
ODGR HQ FRQ¿JXUDFLyQ ¿OWUDGD GH OD IXHQWH GH
SRGHUODGH¿FLHQFLDHQODHQHUJtDGHODVSDUWtFXODV
VH YH FRPSHQVDGD SRU OD PD\RU FDQWLGDG GH
HVWDVTXHOOHJDDOFiWRGRUHÀHMDGDHQODPD\RU
FRUULHQWHQHFHVDULDSDUDPDQWHQHUODWHPSHUDWXUD
GHO FiWRGR HQ OD FRQ¿JXUDFLyQ ¿OWUDGD GH OD
IXHQWH >@ 7DPELpQ HO YROWDMH FRQVWDQWH GH
OD IXHQWH HQ OD FRQ¿JXUDFLyQ ¿OWUDGD SHUPLWH
JHQHUDUXQDGHVFDUJDOXPLQLVFHQWHPiVHVWDEOH
FXDQGRVHFRPSDUDFRQODGHVFDUJDOXPLQLVFHQWH
JHQHUDGD FRQ OD IXHQWH VLQ ¿OWUDU GHELGR D OD
PHQRU SUHVHQFLD GH DUFRV H LQHVWDELOLGDGHV
REVHUYDGDVGXUDQWHHOWUDWDPLHQWR
$XQTXHODHQHUJtDGHODVSDUWtFXODVTXHLQFLGHQ
VREUH HO FiWRGR HV PHQRU HQ OD FRQ¿JXUDFLyQ
¿OWUDGDGHODIXHQWHGHSRGHUHVWDHVVX¿FLHQWH
SDUDH[WUDHUiWRPRVGHODPXHVWUD\GHELGRDVX
PD\RUFDQWLGDGWDPELpQH[WUDHQPD\RUFDQWLGDG
GHiWRPRVFRPRVHPXHVWUDHQODWDEODGRQGH
VHREWLHQHDOUHGHGRUGHWUHVYHFHVPiVsputtering 
SDUD OD FRQ¿JXUDFLyQ¿OWUDGDGH OD IXHQWHSDUD
FDGDPDWHULDOHVWXGLDGR
&RPSDUDQGR OD FDQWLGDG GH PDVD H[WUDtGD HQ
ORVGRVPDWHULDOHVXWLOL]DGRVWDEODODPD\RU
SpUGLGD GH PDVD REVHUYDGD HQ OD PXHVWUD GH
FREUHDSHVDUGHVHUVRPHWLGDXQPHQRUWLHPSR
D OD GHVFDUJD HV GHELGD D VX PHQRU HQHUJtD
GH FRKHVLyQ DWyPLFD \ D VX PD\RU GHQVLGDG
FRPSDUDGDVFRQODVGHODFHUR>@
)LQDOPHQWHSDUDORVGRVWLSRVGHFRQ¿JXUDFLyQ
GH OD IXHQWH GH SRGHU VH UHTXLHUH PD\RU
GLIHUHQFLD GH SRWHQFLDO SDUD PDQWHQHU ODV
FRQGLFLRQHVGHWHPSHUDWXUDGHOFiWRGRFXDQGRVH
UHDOL]DHOSURFHVRGHsputtering en las muestras 
)LJ(VTXHPDGHODFRQ¿JXUDFLyQHOHFWUyGLFDXWLOL]DGDSDUDUHDOL]DU
el sputtering en la DLA
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TABLA 1
MEDIDAS DE LA VARIACIÓN DE MASA DEL ACERO 1020 Y DEL COBRE EN LA DLA DE ARGÓN CON 
UN FLUJO DE 3,74 CM3/S A 2 TORR DE PRESIÓN Y 800 °C. TAMBIÉN SE MUESTRA EL VOLTAJE Y LA 
CORRIENTE DE LA DESCARGA, NECESARIOS PARA ESTABLECER LA TEMPERATURA DEL CÁTODO Y DE 
LA MUESTRA
Material t (min.) Conf/ción 'm(%) V(V) V(mA)
$FHUR


6LQ¿OWUDU
  
  
  
)LOWUDGR
  
  
  
&REUH 
6LQ¿OWUDU   
  
  
)LOWUDGR
  
  
  
GHFREUHYHUWDEODVXSHULRUDOUHGHGRUGH
9 HQ OD FRQ¿JXUDFLyQ VLQ ¿OWUDU \ 9 HQ OD
FRQ¿JXUDFLyQ ¿OWUDGD (VWH FRPSRUWDPLHQWR
SXHGH GHEHUVH D ODPD\RU FDQWLGDG GH iWRPRV
H[WUDtGRVGHODPXHVWUDDOUHGHGRUGHWUHVYHFHV
VXSHULRU D OD GHO DFHUR  OR FXDO WDPELpQ
GHPDQGD PD\RU HQHUJtD SDUD PDQWHQHU ODV
FRQGLFLRQHVGHLRQL]DFLyQGHODGHVFDUJD\DVt
ODWHPSHUDWXUDGHOFiWRGR>@
(QOD)LJVHPXHVWUDQODVLPiJHQHVREWHQLGDV
SRUPLFURVFRSLDySWLFDGHODVPXHVWUDVGHFREUH
DQWHV \ GHVSXpV GH VRPHWLGDV D OD GHVFDUJD
OXPLQLVFHQWH HQ OD FRQ¿JXUDFLyQ VLQ ¿OWUDU \
¿OWUDGDGH ODIXHQWHGHSRGHUDDXPHQWRV
/D WHPSHUDWXUDGH ODVPXHVWUDV VHPDQWXYRHQ
&DSUHVLyQGHWRUU\ÀXMRGHFPV 
HQDWPyIHUDGHDUJyQGXUDQWHFXDUHQWDPLQXWRV
(Q ODVPLFURJUDItDV VHREVHUYDFyPRDQWHVGH
VHUVRPHWLGDVDODGHVFDUJDHQODVXSHU¿FLHGHOD
PXHVWUDVHGLVWLQJXHQODVKXHOODVGHOOLJDGR)LJ
DTXHGHVDSDUHFHQGHVSXpVGHVRPHWLGDVDOD
GHVFDUJDSURGXFWRGHOERPEDUGHRGHODVHVSHFLHV
DFWLYDV JHQHUDGDV HQ OD FROXPQD QHJDWLYD GH
OD GHVFDUJD VREUH OD VXSHU¿FLH GH OD PXHVWUD
DUUDQFDQGRiWRPRVGHHVWDVSXWWHULQJFRPRVH
LOXVWUDHQODV)LJE\F$GHPiVHQODV)LJ
E\FVHREVHUYDODHURVLyQGHODVXSHU¿FLHGH
ODPXHVWUDODFXDOEDMRFRQGLFLRQHVFRQWURODGDV
SXHGHXWLOL]DUVHSDUDSUHSDUDFLyQPHWDORJUi¿FD
>@
&RPSDUDQGRHOSURFHVRGHsputtering FRQPiV
GHWDOOHHQ ODFRQ¿JXUDFLyQVLQ¿OWUDU\¿OWUDGD
GHODIXHQWHGHSRGHUVHSXHGHREVHUYDUTXHOD
VXSHU¿FLHGHODVPXHVWUDVVRPHWLGDVDODGHVFDUJD
JHQHUDGDFRQODIXHQWHGHSRGHU¿OWUDGDHVPiV
KRPRJpQHDORTXHHVFRKHUHQWHFRQODVPHGLGDV
GHFRUULHQWH\GHYROWDMHPRVWUDGDVHQODWDEOD
\DTXHHOYROWDMHSURPHGLRHVPD\RUSDUDODVHxDO
¿OWUDGDFRQUHODFLyQDODVHxDOVLQ¿OWUDUDGHPiV
HOYROWDMHULSSOHHVPHQRUHQODVHxDO¿OWUDGDTXH
ODVHxDOVLQ¿OWUDU>@ORTXHLPSOLFDTXHHQOD
VHxDO ¿OWUDGD WRGDV ODV HVSHFLHV OOHJDQ FRQ OD
PLVPD HQHUJtD \ HQ PD\RU FDQWLGDG PLHQWUDV
TXH HQ OD VHxDO VLQ ¿OWUDU ODV HVSHFLHV OOHJDQ
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FRQGLIHUHQWH HQHUJtD \ HQPHQRUHV FDQWLGDGHV
JHQHUDQGR XQ SURFHVR PHQRV KRPRJpQHR
TXH WDO YH] UHTXLHUD GH XQPD\RU WLHPSR SDUD
REWHQHUUHVXOWDGRVVLPLODUHVDORVGHODGHVFDUJD
VRVWHQLGD FRQ OD IXHQWH ¿OWUDGD $GHPiV HO
PD\RU SRWHQFLDO SLFR GH OD VHxDO VLQ ¿OWUDU
UHVSHFWRDODVHxDO¿OWUDGDSURYRFDTXHVREUHOD
VXSHU¿FLHGH ODPXHVWUD LQFLGDQSDUWtFXODVPiV
HQHUJpWLFDVTXHDXPHQWDQODLQKRPRJHQHLGDGGH
ODLQWHUDFFLyQFRQODVXSHU¿FLHGHMDQGRFUiWHUHV
GHGLIHUHQWH IRUPD\SURIXQGLGDGHV ORV FXDOHV
VHREVHUYDQHQOD)LJE
(a)
(b)
(c)
Fig 2. 0LFURJUDItDGHOODVPXHVWUDVGHFREUHVRPHWLGDVD
&GXUDQWHPLQHQODGHVFDUJDOXPLQLVFHQWHD
WRUUGHSUHVLyQFRQÀXMRGHFPVGHDUJyQ\YROWDMH
FRQVWDQWHD[DDQWHVEFRQVHxDOVLQ¿OWUDU\F
FRQVHxDO¿OWUDGD
(Q OD )LJ  VH PXHVWUDQ ODV PLFURJUDItDV GHO
DFHUR  DQWHV \ GHVSXpV GH VRPHWLGR D OD
GHVFDUJD OXPLQLVFHQWH HQ OD FRQ¿JXUDFLyQ VLQ
¿OWUDU\¿OWUDGDGHODIXHQWHGHDDXPHQWRV
/DV FRQGLFLRQHV GHO WUDWDPLHQWR IXHURQ ODV
PLVPDV XWLOL]DGDV SDUD HO FREUH H[FHSWR HO
WLHPSR GH WUDWDPLHQWR TXH IXH GH FXDUHQWD
PLQXWRVHVFRJLGRSDUDSHUPLWLUREVHUYDUVHXQD
UD]RQDEOHYDULDFLyQGHPDVD
(Q ODVPXHVWUDV VRPHWLGDV D OD GHVFDUJD )LJ
E\FVHREVHUYDODPRGL¿FDFLyQVXSHU¿FLDO
GHELGDDOERPEDUGHRGHODVHVSHFLHVDFWLYDVGHO
SODVPDGHODGHVFDUJDOXPLQLVFHQWH&RPSDUDQGR
ODV VXSHU¿FLHV GH ODV PXHVWUDV GH DFHUR 
GHVSXpVGHWUDWDGDVHQODGHVFDUJDOXPLQLVFHQWH
HQODVFRQ¿JXUDFLRQHVVLQ¿OWUDU\¿OWUDGDGHOD
IXHQWHGHSRGHU VH HYLGHQFLDTXH OD VXSHU¿FLH
WUDWDGD FRQ OD GHVFDUJD ¿OWUDGD SUHVHQWD XQ
ERPEDUGHRPiVKRPRJpQHRFRPSDUDGRFRQ OD
PXHVWUD GH OD VHxDO QR ¿OWUDGD FRUURERUDQGR
HO FRPSRUWDPLHQWR REVHUYDGR HQ ODV PXHVWUDV
GHFREUH)LJE\F7DPELpQ ODVXSHU¿FLH
WUDWDGDGH ODVPXHVWUDVGHDFHURSUHVHQWD
XQD PD\RU KRPRJHQHLGDG TXH ODV GH FREUH
GHELGRDVXFDUiFWHUPiVUHVLVWHQWH
)LQDOPHQWH WDQWR OD PXHVWUD GH FREUH FRPR
OD GH DFHUR  SLHUGHQ PiV PDVD HQ OD
FRQ¿JXUDFLyQ¿OWUDGDGH OD IXHQWHGHSRGHU \
DGHPiV OD VXSHU¿FLH GH ODPXHVWUD H[KLEH XQ
SDWUyQ KRPRJpQHR FRPSDUDGR FRQ ODPXHVWUD
HQ OD FRQ¿JXUDFLyQ VLQ ¿OWUDU HVWR VXFHGH HQ
ODV PLVPDV FRQGLFLRQHV GH SUHVLyQ ÀXMR \
WHPSHUDWXUD
(a)
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(b)
(c)
Fig. 3. 0LFURJUDItDGHODVPXHVWUDVGHDFHUR
VRPHWLGDVD&GXUDQWHPLQHQODGHVFDUJD
OXPLQLVFHQWHDWRUUGHSUHVLyQFRQÀXMRGHFPV
GHDUJyQ\YROWDMHFRQVWDQWHD[DDQWHVEFRQ
VHxDOVLQ¿OWUDU\FFRQVHxDO¿OWUDGD
IV. CONCLUSIONES
6HUHDOL]yODSXOYHUL]DFLyQFDWyGLFDsputtering
GH DFHUR  \ FREUH SDUD WLHPSRV GH  \
 PLQXWRV UHVSHFWLYDPHQWH D WHPSHUDWXUD \
SUHVLyQFRQVWDQWHSDUDODFRQ¿JXUDFLyQ¿OWUDGD\
VLQ¿OWUDUGHIXHQWHGHSRGHUREVHUYiQGRVHTXHHO
sputteringHVPiVH¿FLHQWHSDUDODFRQ¿JXUDFLyQ
¿OWUDGDTXHVLQ¿OWUDUORFXDOSXHGHGHEHUVHDTXH
ODHQHUJtDGHODVHxDOHVSURSRUFLRQDGDHQIRUPD
KRPRJpQHD \ HV DSURYHFKDGD HQ VX WRWDOLGDG
durante el sputtering 3RU RWUR ODGR VH SXHGH
REWHQHUXQDPLVPDWHPSHUDWXUDHQHOFiWRGRGH
ODGHVFDUJDOXPLQLVFHQWHFRQPHQRUFRQVXPRGH
SRWHQFLDXWLOL]iQGRVHODFRQ¿JXUDFLyQVLQ¿OWUDU
GHODIXHQWHGHSRGHUHQOXJDUGHODFRQ¿JXUDFLyQ
¿OWUDGD
/DV '/$ FRQ OD VHxDO VLQ ¿OWUDU SXHGHQ WHQHU
DSOLFDFLRQHV HVSHFLDOHV FRPR HQ HO FDVR GH
OD VLQWHUL]DFLyQ GRQGH VH UHTXLHUH OD PHQRU
SpUGLGDGHPDVDGHODPXHVWUDGHELGDDOSURFHVR
de sputtering SRU ORV FKRTXHV GH ODV HVSHFLHV
LRQL]DGDV \ iWRPRV HQHUJpWLFRV SURYHQLHQWHV
GHOSODVPDGHODFROXPQDQHJDWLYDGHGHVFDUJD
OXPLQLVFHQWH
/D '/$ FRQ OD VHxDO ¿OWUDGD HV PiV HVWDEOH
GHELGR D OD PHQRU SUHVHQFLD GH DUFRV H
LQHVWDELOLGDGHVHQHOOD
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